Alterations in repair of alkylating agent-induced DNA damage in polyamine-depleted human cells.
Treatment of HeLa cells with the polyamine biosynthesis inhibitors difluoromethylornithine (DFMO) and/or methylglyoxal bis(guanylhydrazone) (MGBG) results in marked depression in levels of the cellular polyamines putrescine, spermidine and spermine. Cells in this polyamine-depleted state exhibited increased sensitivity to monofunctional alkylating agents, manifested as decreased cloning ability and retardation of the DNA excision repair process. DFMO treatment did not alter the initial level of interaction of radiolabeled alkylating agent with cellular DNA, but combined treatment with DFMO and MGBG reduced covalent binding, probably through effects on cell cycling. Polyamine supplementation had no effects on initial yield of DNA single-strand breaks in drug-treated cells. The repair defect appeared similar to that observed previously in polyamine-depleted cells following X-irradiation and UV irradiation, namely retarded sealing of DNA strand breaks. It was not possible to reverse the effects of these inhibitors by short periods of polyamine loading, despite the fact that all three polyamines could be restored to near-normal levels. These findings provide the first demonstration of altered response of polyamine-depleted cells to monofunctional alkylating agents and contribute to our understanding of altered responses of polyamine-depleted cancer cells to a variety of DNA-reactive chemotherapeutic drugs.